Introduction
============

Human T-Cell Lymphotropic virus type 1 (HTLV-I) is a member of Retroviridae family which has been associated with two main diseases: myelopathy/tropical spastic paraparesis (HAM/TSP) and adult T cell leukemia (ATL) ([@B1]). According to the previous reports, Mashhad, in the Northeast of Iran, has been suggested as an endemic area for HTLV-I infection since 1996 ([@B2]).

HTLV-I infected individuals remain life-long asymptomatic carriers. It has been previously established that HTLV-I replication is high in asymptomatic HTLV-I carriers ([@B3]) and that replication occurs in the blood ([@B4], [@B5]). Moreover, Cabral *et al* ([@B6]) claims that HTLV-I viral replication does occur in plasma. They recommend that other transmission pathways for HTLV-I should be investigated further. Intravenous Immunoglobulin (IVIG) is a highly purified antibody (mainly IgG) product prepared from blood and plasma donors for treatment of primary and secondary immune deficiencies (PIDs and SIDs) ([@B7]-[@B9]). It is also used for prophylaxis for infections in certain disease states and several numbers of autoimmune and systemic inflammatory diseases due to its immunomodulatory and pharmacodynamic mechanism ([@B10]-[@B12]). Variations in antibody levels of IVIG products are inevitable due to the production of IVIG from variable resource of human plasma (around 1000 samples required for each unit) ([@B13]). Since each unit of IVIG is obtained from many blood donors, blood-borne viral diseases would be a major issue of concern.

Screening against pathogens starts at the donation centres and the source plasma is tested against Hepatitis B (HBV), Hepatitis C (HCV), Human Immunodeficiency virus (HIV) and Human T-Cell Lymphotropic Viruses (HTLV-I).

During the past two decades the studies reported HCV transmission in PID patients that administrated Intravenous Immunoglobulin (IVIG) ([@B14]), HCV infection is an indolent infection in most healthy individuals ([@B15], [@B16]).

Moreover, repeated administration of IVIG antibody caused HBV and markedly prolonged incubation period of this disease in experimentally infected chimpanzees ([@B17]), whereas there are absolutely no documented reports of HIV and HTLV-I transmission among IVIG recipients. In this study, we aim to investigate the prevalence of various viral infections including HTLV-I, HBV, HCV, and HIV among patients referred for IVIG therapy to the Immunology, Hematology, and Neurology wards of Mashhad University of Medical Sciences, Mashhad, Iran.

Materials and Methods
=====================

130 patients that received IVIG therapy in different wards of the Medical Centre i.e. Immunology, Hematology, and Neurology were enrolled in this study. This research project is approved by the Ethics Committee of Mashhad University of Medical Sciences (MUMS), which corresponds to the provisions of the Declaration of Helsinki in 1995. All patients' documents were kept confidential. Study protocol was expressed for all patients and then the informed consent form was obtained.

Five cc blood sample was initially taken from each patient. HTLV-I Ab, HIV Ab, HBsAg, HBc Ab, and HBV Ab were measured using the ELISA technique (IBL International GMBH, Hamburg, Germany). Similar immunological tests were repeated three months later. Patients with a negative test for HTLV-I Ab, HBs Ag, HCV-Ab, and HIV- who received IVIG were enrolled in this study.

The study^,^s studied exclusion criteria were: 1) Patients with a positive HTLV-I Ab, HBsAg, HCV Ab, and HIV test, 2) Patients receiving other blood preparations with the probability of viral transmission, 3) Cases with high risk factors for HIV, 4) Patients with a positive family history of HBV or HCV, 5) Cases with a sexual partner infected with HTLV-I, HBV, HCV, or HIV, and 6) Patients undergoing any kind of surgery or dental procedure three months before or after receiving IVIG therapy. The study variables included age, sex, serum HTLV-I Ab, HBsAg, HCV Ab, HIV Ab, HBc Ab levels, and type of the IVIG preparation.

The collected data was entered into SPSS software, version 11.05 (SPSS Inc., Chicago, IL, USA) for all statistical procedures. Differences in proportions of viral infections were analyzed by χ^2^ test or Mann-Whitney test for non parametric data. A two-tailed *P*-valve\<0.05 was considered statistically significant.

Results
=======

This study included 130 patients aged between 11 to 74 years with a mean age of 29.1±0.92 years old. The studied individuals were 76 (58.56%) female and 54 (41.5%) male. The most common diseases being treated by IVIG were Common Variable Immune Deficiency (CVID) (65.4%), Chronic Inflammatory Demyelinating Polyneuropathy (CIDP) (31.5%), and Guillain-Barre syndrome (3.1%).

HBsAg testing before IVIG injection showed negative results in all cases, whereas after receiving IVIG, it was reported positive and was confirmed by PCR only in one female patient (0.8%) who had CIDP. The test results for HBc Ab before IVIG therapy were all negative, but after receiving this type of treatment, it turned out to be positive in another female patient (0.08%) with CIDP. ELISA serologic test results for HTLV-I Ab, HCV Ab and HIV Ab before and after IVIG treatment were negative in all the studied cases.

Discussion
==========

In this study, 130 patients under IVIG injections were studied for viral infection transmission after IVIG therapy. The results showed only one case of HBV transmission and another with HBC transmission. The previous study on IVIG recipients about anti-HIV antibodies reported the viral infection transmission in only one case, a female drug addict who belonged to a high risk group (AIDS). They concluded that IVIG recipients should not be regarded as a group at risk for AIDS ([@B18]).

Cabral *et al*([@B6]) investigated the HTLV-I models to present two main mechanisms for replication: cell-to-cell and Tax-induced clonal expansion, detecting virions in plasma samples of asymptomatic carrier. For the first time ,they showed that among 26 plasma samples of the patients treated by DNAse enzyme to eliminate any DNA contamination before RNA extraction, two cases (8%) showed amplification for HTLV-I (*P=*0.05). However, our study showed that there was no HTLV-I viral replication in IVIG products.

Transmission of HCV via IVIG has been documented before ([@B19]-[@B21]). It was concluded that the severity and velocity of HCV infection in such patients was very high and it seemed to be related to the underlying cause for IVIG therapy ([@B20]).

However, in contrast to these studies, some reported high viral infections transmission of HBV and HCV. In a study by Yap *et al*, patients with non-A, non-B hepatitis following IVIG therapy were studied. They showed that 15 out of 17 (88%) cases that were initially negative for HCV-RNA turned in to positive after receiving IVIG therapy ([@B22]). Healey conducted a survey on the rate of HCV infection in acute hepatitis patients having received IVIG in England. It was reported that 82% of these patients were infected by this virus ([@B23]).

In the present study, it is not clear whether the infection was transmitted through IVIG therapy or some other routes. Moreover, there was not any reported evidence on HIV and HCV transmission by plasma products.

In the statistical analysis of the current study, no association was revealed between infection transmission and the type of disease being treated with IVIG. However, most common treated patients were CVIDs. Moreover, previous studies were in accordance with the results of the present study as IVIG recipients were especially those with primary immune-deficiency and those treated with IVIG after transplantation ([@B24]-[@B27]).

Conclusion
==========

This study showed that HTLV-I viral replication and other investigated viral transmissions do not occur in plasma, therefore, the IVIG products are safe. Furthermore, no relationship was found between viral infections especially HBSAg and HBC Ab among IVIG recipients. However examining the common viral antibodies through more sensitive methods, i.e., PCR, among serum donors is highly recommend. Moreover, the authors greatly recommend that plasma units not enter the IVIG production process unless they have been fully examined during a 3-6 month period. Thus, it seems that from the aspect of viral transmission, today's IVIG is safe.
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